Introduction
The genus Alexandrium belongs to one of the most important genera of harmful algal blooms (HABs) producing Paralytic Shellfish Poisoning (PSP) toxins [1] . Alexandrium species have a worldwide distribution, being present in coastal zones, continental shelf waters, in temperate as well as tropical areas [2] . The species A. catenella, A. tamarense and A. fundyense are the most toxic of the genus Alexandrium. Together, these species make up the A. tamarense complex [1] A. catenella blooms in inorganic nutrient rich [6] and [15] and nutrient poor [16] and [17] waters. This is from the viewpoint of inorganic nutrients. The A. tamarense complex has been classified as a « frontal zone taxon » or « mixing-drift » group [18] . and therefore characteristic of areas that are unstable and intermediate between high and low inorganic nutrients. Very little is known generally about dissolved organic nutrients at those sites. It is therefore difficult to find recurrent patterns of bloom development for this mixotrophic species in relation with trophic conditions. Comparative studies of HABs ecosystems have been recognized as a way to deal with such difficulties and could "reveal fundamental processes governing population development" [19] .
In this study, we compare A.catenella/tamarense dynamics in two contrasted sites in the 76
Mediterranean. The first one is the relatively eutrophic [14] Bay of Annaba (Algeria) and the 77 second is the Thau lagoon (France) that has recently gone through a period of 78 oligotrophication [20] . We try to relate those blooms to environmental factors in those two 79 coastal sites on both sides of the Mediterranean Sea, and deduce possible causes of their 80 recent development and recurring presence. We study 3 different years over an 18 year 81 period, one being "pre-Alexandrium", one coinciding with the first A. catenella bloom in 82
Annaba and the last one with a very large A. catenella bloom in Annaba. As the Thau lagoon 83 blooms were connected with oligotrophication, we selected a period over which the same 84 phenomenon appeared to take place in Annaba. For Thau, the Ifremer observation network provided records of surface water temperature and 119 salinity (monthly means). 120
Nutrients 121
At both sites, samples for ammonium determination were immediately fixed and measured at 122 the laboratory [21] . Samples for the other nutrients were kept in the cold and dark, then frozen 123 In Annaba, for the qualitative survey of phytoplankton, horizontal net tows were carried out at 133 50 cm below the surface, with a 20 µm mesh size net. During Alexandrium blooms and for the 134 quantitative study, bucket sampling was used, and 40 liters were filtered on a 20 µm mesh 135 size net. Samples were then resuspended in a 100 ml volume, then subsamples of 1 or 5 ml 136 were used depending on the cell density. Samples were immediately fixed with buffered 137 formaldehyde (5% final concentration). Identification was by electron microscopy in 2002 138
[14] and by optical microscopy in 2010, using morphological criteria. Both 2 cell and 4 cell 139 chains were observed. 140
In Thau lagoon, at least one liter of sea water was taken with a sampling bottle. Additions of 141 0.2 ml to 0.4 ml Lugol's solution per 100 ml was carried out for quantitative analysis. A 142 counting chamber was filled with 10 ml of fixed sample for sedimentation [28] . 143
Phytoplankton cells greater than 10 µm equivalent cell diameter were counted by optical 144 microscopy. 145
Statistical analyses 146
Variables were compared by Kruskal-Wallis one-way analysis of variance by ranks and 147
Dunn's multiple comparison tests. In 2002, there appeared to be no synchrony in blooms between sites (Fig. 3) , but in 2010, 170 there was a bimodal distribution at both sites, with maxima in May-June and September-171 October (Fig. 4) ammonium and SRP concentrations were observed in Annaba, and were sometimes greater 178 than in Thau by an order of magnitude, such as for ammonium. Concerning phytoplankton 179 biomass, the range of chl a values was about the same. 180 Table 2 
